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(54) SYNCHRONOUS MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a synchronous 
motor capable ensuring switching of staring operation to 
synchronous operation and attaining high reliability, and 
downsizing. 

SOLUTION: A microcomputer 24 controls the switching 
means of a starting circuit 14 and alternately-switches 
the current direction of rectified current which passes 
through an A-coil and a B-coil for starting operation. A 
switch SW1 for operation switching is switched to a 
synchronous operation circuit 39 for switching to 
synchronous operation, when the rotational speed of a 
permanent magnet rotor 5 detected by an optical sensor 
12 has reached around the synchronous speed. 
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A&So-? 5<9[sH£&#|iMII^^J: "JBrjgfi* 

&\ wamait&6 o h z-cww-* 2«eisi»i^-^co 

5<7)EItK$tf)L# I MI* 3 5 5 0 r pmtClS^L, 
H^AKSo-^ 5 ^EWeRO L# V^fflSr 3 2 0 0 r 

[ 0 0 2 5 ] 4fc, «tlt«K*^2WWH J E-^tt, 

jsaaiK^ ^> i"«BaiK A ^fTiD#S' "7 w ? P3 y e a 

2 4 tcSJM^ii-Cff^iiSfv:^. 5 0 

Hz, 6 0 Hz, 1 OOHz^fcStfkLTkWbW^SfiS 
StfSIQE-tS i t * < R-^ 2 MB*- 9 *m ^ 

z\t&X'*h<nx\ m*bxiKm&(m^n*-9ZW; 
mhz\ttfx%h. 

[0026] ttz. m&ffl&k&^xmmmmBaj 

)V 1 0 A 3 >f < & «t o LX , SSESSESSSt^ 
A 3 4 A^JRttS** fcft<oflfio¥St:ov *xmtt 
4. «i.«f. ^a»ill6la]S«14Hi3V^T. Ba-f^vS 

mti^ v+vr^m'-mthkokzLx^fk^. 

ET2 0X{±^-^ •yf-SW5at/H4FET2 1 Sr^Bg 
«ftLT««l*«*(ct. &&mA>'-mX'%h<r)X t £ 

[0027] tt:. me&mzi^xmwt&t. me 

U yF26a, 2 6 b*«$^7t-fey^2 6AV3t 

V ^ U y h 2 6 a (4 A 3 -f ilMt B 3 
«**ttatirfo*3Ug tTtJ 0 . RM*o«v^x 'J >y h 
2 6 b«B3-f )V\m%-th®mZ&«%&.LX^h 

06CO1 2cJiX'; -y F2 6affl|tf>l:y-912fi£ 
^t, 1 2dl^'J-y h2 6bi)cO-fey-^[4a5r^LT 

. d<0-fey^2 6(cm$il^#^U-y h2 6 

a , 2 6 b ^«iaj-ri3i6»iB*po«iaj^fc:*^v^ 



1631 EHISI 1 A<F>X4 vf-SW2~SW5cOON/OF 
FZM vj-yffflWtlZbk.il') . A3>f;^B3 

y^&2 6CJ:9*l£LT^I><7>T\ 7>f?n3yt A 

[0 0 28] }&2Wfflfr-9*l&W<l. 
rjyta-^24(±. SBIftieill»14t:*J^T*AK 
^n-? 5 1 miff SHtfDWPa^f /P9^tf>iHSft 
Sffiffl*A3-f;l/*«B3>f;UJ:0*#< ! 5r5«J:d^'y 

JSKSIBHEU *A«F5n-^5<0imaR*<ra«lllI 
ISRf+ififciiBttik, JWEmU'T 7fSWi m 

mm£®& 3 9^m»tx nmmm-t hid mm-ti 
77is%b*?mM&&*'mx'Z&cr>x\ *-?co,m 

4. 4fc. Xr-?378(2, ±378 atokABffio 

- * 5 <oEBEfiri*i t aasrrtKgast **iflft3 r 8 b am 

=?34)U9 zwft-r&ig&izitKxmfcc 9 rsr^<5i 
[0029] 2«ra»HE-*a8jes*u#, 0 

7(a) (C5%t i 0 fc, *A8ffio-? 5(4. tH*W4 

^5atQ-^3-^gtt*»4 1*qi»L-CV^. 4 
fc. *r-?10(i. Xf— *378#*f— *HJgffl 
*f4 2fcffl£SivaJ9. ^f-^ISOT4 2«T 

o-^3-^gft«W4 1 bT^ i Jy'73 tn^zm 

iffz<7 u 7 l t ma nrtgc^ ^ x v^s . 

117 (b) ^"fiot, *T-?3T8t,zmmZtl. 

*mtt-? 5 <?)®m*'bbW£'t&ijmzmfz>m 

»1 1 a&tfS«Sl 1 a^)W:77>yl 1 b£3f 
•fStft'yi lie. A3-f/P&tfB3-r/l/*H§KU"C* 
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[0030] **Hfcffi4HJH*-*fcL 2ttra«t- 

* ten m 8 atxi 9 t^-r =t a t 4 ©isi^- 9 c 

owctjgJBmCi&S. i»i*U:2SHHHE-:? 
k H-SWfcttR-S^^ft LTl£0fl£Jfffl-r& tot 

@8(Ct}WC. *A»&n-*2 7ttD-*3- 
^2 7a<0rta(CNffi, SStfXSfc 9 0 ° -fO^tf-4 

tttewasfut 'J yywrzy* ■/ h 2 7 b 

[003 1 ] 4fc» B9fc*SWC, 4ffil§]$!*-?<7)* 
T-^3T2 8Ji+^0±3r (»137) 28a<7) 

■fsai»3r2 8b*«ii»t6<iT*J0. awweatta 

(4^t'y2 9 fc-*fc«fta*il, ^t'y 2 9c7)jfffl 
Kli±3T 2 8 a^#OS##l*lfc:**p3-r )V9tfi 
Aa4)lbK?4)V*4 Wmtth XoliZ \H,t> W4 * 
+'l>£Ml£)*t> 2 9 fcSV^Rtf ft* tefc&ff »tfc 

[0032] ifc. HlOfc*^-J:dfc % HteRiOO 
IZ^ -v h 2 7 b^KSffiBWE tT «#at#3 
0 a fcj§3fc'M.j§fta5#3 0 b t ^'9 0 * -f^Wzm 
tf&tlX^h. ®&HM3 0l^ *AS£5o-?2 7fc 

-mzm<omihtixi5 o , ia^(iaj^W4 z*mz 
-#b**>xmKt&. x&yvi 2n®mnmoiz 

&. 4«H«!t-^tt. *AKSa-^5*i9 0 o EMS 
r&J# &7TcA^5n-^ 2 7^9 0 • mfr&mZAJ 'V 

[0033] ±aLfe2ffHjiit-^a^4ffira 

Citfc:RRg$*iS«)OTtt«r<, -fy-f-o-^^T' 

*-jTtnv». ^ui±'8ffii5ii^-^(couriai i 

( a ) ( b ) MWRLTIHW-* .1111 ( a ) J4*A 
®5n-^^liBrffll5iBj|i^ gi i (b) li*A«ffio 

[0034] HI 1 (b) IZ&^X. 3 1 , 3 2HHJE 
^aVEHg^^JR^-f -S^t-^ 0^-7v> 
^*fflt"C2^SiJTOc^$iiTV^|,. 
-^31. 3 2rt£liatfj«3 3 5rW4:MI5D- 

^3 43&qg(E^rffifcrt»siirv^. &jiW3 3Uat 

-^3-^31, 32^i3^T. HSL^rvv^rU^ 

[ 0 0 3 5 ] ifc. H 1 1 ( a ) fcfcV^T. *AflP5o 
-^3414. Hi*«l3 3fe:ttW>a*nfcv^yhBB6 



W83 5 a COif HfcNffifttf Sffifcllff4 5 * -fofcK 
Sflfc U h 3 5 b#&£f§#r£ V^ft. 

ztihw&bnKmzx oai^tt3 3»<t"&(caniiic 

ti, 3 1,3 2rtfcsKty3 etfmtih 

ttlX&<0. U#t'>3 6iZ\iAa4 frRVBU >W 
2m?A)V*y*VY a -f ;u 3 7 

[0 0 36] ifc. HI 1 (b) CStioC, Xf- 
?B—7 3 1.3 2?>JiBffifc:M:« ffl*mfc8*»Brtc± 

373 1 a, 3 2 aimxfti&mzm vmmtf&ti 

•CV^ft. i(0±373 1 a, 3 2afciijkAHaSo-* 
3 4«[Hl!|6*t6)i:SW[*lt@ai-rSfflK>3r31b, 3 

jfiteflRHLTH*. 3 2 ft 

«l£[Hl^aftftS«m^fi^S«*$:;U v^V 

[0037] 4M(cffinn%-^ut. 

®mi ~?A 9 o 3 > t a- * 2 4 tT V > 

±xi$fo%&&mnm*m'm-9%wzi>*% l 
wziu<®mx'£&. ttz. *fmzmm*-9£ 
a. %%r^mzmbiix^mmm*-?cr>£ 6 jc, 

[0038] 

B84, iBija<g@I»t*JV^*A«5n-^*«llaHg-r 
4IBtf>*»?3 A )\^mXK82mfe A 3 -f /^Ba 
J: "3*4 ■yf-^^MIiUTiaMa 

*«a a 3 a )v^m$h x o iztmm i . *awbo 

lm -vtt nnwmmz® o $;ct mwmizwfi 
-ri£dMffl-tz>(r>x\ mmm:^^mmm^cr>Wij 
i&mtr?xj>-x£ffjLi>. tfz, mmmmmmz-/ 

xw&ijfazmmiz>mzAJ*-?comim±ix 
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flffltt. ££tt^«*-?£^-C£ft„ ifc. 
»DJ: 3 i:a 5 *-?-**:79$/fctfO«M»ft* 
«C#fttfrC\ ^-fwmitltimX'Z. BBSa* 

ilLMWfcff a £ fc J: 0 . IWlMtffltt. 3cStt*>*n 

hjh*-* zmcrz -r t a*?* ft . ±ti. xf-^a 

\,zw\&^hm®?Tifim.tfhtix& ] o. ttrcommm 

immi l zm&&Amtt-?n®mttZffinixis\ 
m^m^mtt^^tmmx'hh. tit. mm 
2m3xuyvm^-9^x. *T-?3Tiznm 

ix&mmtmtmx'. w&fmwtm*m*i 
x. t-^^ffi^^aftsit*^**. 4fc. in 
»*8Bi. simj:9Hiii9£fcWfr*R(c. sets 
jPeiiir^) a *> b 3 a ^Mizmtizmmm-tztbcDA a 

i tmzAaj mt,zmiwfc*m-ti#>0)AA v+*o 
NLxmmmKiz&fr't&xomm-zxoiz-t&b. 
mimmvi' a - h m±Lxnmmmmh 

! «^^^'5 0Hz. 60Hz, 100 

tzKm-nt-fzm^&z ttfx'thmx'. m>x 

[affi^m^J] 

[ H l ] 2 SRftte- ^<0iBltt«^IIIIMM^* 
; ft. 

[ ii 2 ] 2 mmm-fmimme>®mmx'*> 
ft. 

[H3] 2«l|5|^-^cOA'7x : y^l*l^fii$n^ 

ae^bo- 9<mwmw 2 ®mm*-?c?>±M®x'h 
ft. 

[H4] 2fflm*-fmm8em* kj\*?wy<n 
\him. mmwmfx^r-f^Aiwi.wmx'foh. 

Ht'J>ft. 

: [ a 6 ] ft* yaffil i/s-fe yymcomwmx'b ft . 

[07 ] feffltcff* 2«RM%-^jEBfiHK«Bft^ 
I r- ^ 3 ^ ;l^)±fl!EI-c* ft . 

[118 ] 4 ttHfflt- ^co-gSKffi^JllI-C'&ft . 

[0934 w?m*—?0Mwmmmx'b & . 
[0io3 Amnm*-9<nwzywz$m%tLhm. 

[0113 8ffira«Bt-^<0^ai5n-^<o«WliIR 
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[iai3] fcm2m®M : t-?nim)Tmmi,zffiz. 

1 i\yi?v?*to 

2 Iai)^ 

3 T>s*7i?y? 
3 a KUfflft 

4, 3 3 tfctrt* 

5, 2 7, 3 4 jfcAflffin-? 
5a, 27a u— ?3— ;? 
5b, 27b, 35b h 

6, 7 KTU^^WS 

8, 28 

8a, 28a, 3 1a, 32a ±37* 
8b, 28b, 31b, 32b HiaT 

9, 3 7 

1 0 Zf— 9 

1 1, 2 9, 36 tft'y 

12 ft-ty^ 

12a jftfttlflR? 



13, 3 0 [HlteP3« 

13a, 3 0a 

13b, 3 0b Sftgfcfr 

14 jStitilffiSIfl 

15 garon 

16 SIIFET 

17 3S2FET 

is miyjt-v 

19 %2YMs-Y 

20 H3FET 

21 SS4FET 

2 2 313^*- h* 
2 3 |S4^*-K 
24 tvayt'a.-? 

25 

2 6 -tyiMR 

26a, 26b X^Jyh 

3 1, 3 2 

35a hm%.mt 

3 8 +ra^77* 

3 9 Rg&HEIilft 

40 FETF5>f7'ffl«* 

4 1 o-^3-^g(tgp« 
4 2 Xx-?E£gPtt 



[01] 



[06] 




12c 



12d 




26a 



26b 



13b 
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(a ! 




[H4] 
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41 
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